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Abstract— Work-zones significantly influence the traffic 

flow operation on urban roadways. In Work-Zones, the 

capacity can be considerably reduced due to obstructed road 

width, unfavourable roadway condition and construction 

activity at work-zones. The work-zone capacity is the 

important variable for most of the traffic management 

problem at Work-Zone site such as a maximum queue 

length and excessive delay due to execution of construction 

activity. In the computer models, important variables like 

queue and user cost evaluation of work-zones are considered 

as input variables while in Quick zone model, work-zone 

capacity is considered as principle input variable to 

determine the delay cost. Therefore, it is very important to 

develop the work-zone capacity models in urban area for a 

heterogeneous traffic condition. The paper aims to 

determine the work – zone capacity for the highly congested 

area of Ahmedabad city of Gujarat state. It includes the 

estimation of capacity and work – zone capacity of urban 

area. The speed – flow relationship is developed for 

unobstructed stretch and obstructed stretch of eastern part of 

Ahmedabad city. In the present study, four stretches of long-

term work-zones of urban area are considered as a study 

area. The video graphic techniques are used for data 

collection at an upstream side, down-stream side and 100 

meters ahead of work-zones. It is observed observed form 

the study that the composition of two wheelers is higher 

than the other category of vehicles. The work zone capacity 

and unobstructed capacity is determined in the field. The 

multiple regression model is developed for estimating 

capacity on work-zones for a establishing a functional 

relationship between work-zone capacity and several 

principal independent factors such as the unobstructed road 

width, percentage of heavy vehicle and percentage of two 

wheeler using regression technique. The output of 

developed model is compared with output of Kim’s capacity 

models. The observed work zone capacity is higher than the 

output of Kim’s model. The developed model is validated 

with field data. It shows that the developed model is 

validated with higher accuracy level. The model is 

statistically validated using SPSS software. It is observed 

from the study that capacity of urban area is reduced due to 

long term work zone about 40%, which is significantly 

affecting on the traffic management. The developed model 

is useful to predict work zone capacity for the heterogeneous 

traffic condition of urban area. The developed model will be 

useful to the traffic planners for suggesting alternative 

traffic management plan in urban area. 
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I. INTRODUCTION 

As traffic demand on urban roadways continues to increase, 

the urban authority must allocate significant resources to 

constructing new roadways, new transportation system, over 

bridge and flyover.  As well as preserving the existing 

infrastructure. Roadway construction projects are among the 

most visible activities that the urban authority completes for 

the traveling public. Construction and maintenance activities 

in work zones result in significant impacts on traffic 

conditions, such as reduced urban roadway capacities, 

increased travel time to road users, and increased accident 

rates and fuel consumption. Moreover, sometimes lane 

closures are required for various types of work activities, 

such as flyover construction, pavement maintenance, 

overlaying of pavement, asphalt removal, installation of 

pavement markers, etc. Therefore, work zone traffic 

management strategies and methods must be carefully 

arranged, selected, and applied to minimize these impacts. 

For these reasons, we need to predict various traffic–related 

characteristics such as urban roadway traffic capacities, 

queue lengths, delays, speeds, etc. 

The work zone capacity is the principal variable of 

most of the other traffic impacts, including maximum queue 

length and delay caused by work zone activity during a 

given time period. Most computer models, such as Queue 

and User Cost Evaluation of Work Zones and Quick Zone 

have used the capacity as a key input parameter to help 

quantify queue length and delay, and to calculate delay 

costs. Therefore, it is very important to identify the 

appropriate estimate for capacity values in urban roadway 

work zones. 

A. Objective of Study 

The objective of  present  study are as follow:- 

 To investigate various independent factors which 

contribute to capacity reduction in work zones. 

 To develop mathematical model for estimating 

capacity for work zones of urban area. 

 To validate the developed model using field 

validation. 

II. LITERATURE REVIEW 

Per stromgren and Johan olstam (2016) have studied on 

capacity reduction in connection with road work zones. 

They are considering various parameters which is affecting 

a roadway capacity such as proportion of heavy vehicle, 

lane width, number of closed lanes, closed road shoulder, 

proportion of commuter traffic and length of work zone. 

They are comparing a composite model of correction factors 

from Germany, USA and Denmark and Dutch model for 

computation of capacity reduction. Based on these 

comparisons they developed a model. The developed model 

was validated using empirical data from a full scale test at 

the motorway network in Gothenburg. The data was 

collected in two cases during the morning and afternoon 

peak Hour. The capacity for the normal site conditions was 

estimated based on traffic flow and speed data from the 
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same site Gothenburg. They observed that the empirically 

estimated capacity reduction is consistent with the reduction 

calculated with the new model for the different road work 

design evaluated. 

Ping and Zhu (2006) used CORSIM to derive work 

zone capacities under various network configurations. The 

parameters tested for their experimental design consisted of 

the number of open lanes, the free-flow speed in the normal 

freeway segment and in the work zone, grade, and trucks 

percentage, location of closed lane. The derived capacity 

was found to range between 1320vphpln and 1920vphpln 

depending on the level of each parameter.  

The capacity model were compared with kim’s 

capacity estimation model (2001) and some field data, after 

making some assumptions necessary for the comparison. 

The result show that this model performs better than kim’s 

model. 

Taehyung kim, David J. Lovell and Jawad 

Paracha(2001) have studied the effect of work zones on a 

freeway capacity. They were found that the work zone 

capacity can be affected by various independent factors such 

as traffic and roadway conditions, and therefore these 

factors should be included in capacity estimation models to 

obtain accurate capacity values. To develop the new 

capacity estimation model, traffic and geometric data were 

collected at 12 work zone sites at Maryland with lane 

closures on four normal lanes in one direction, mainly after 

the peak-hour during daylight and night. Author develop 

new capacity estimation model to estimate capacity for work 

zones using multiple linear regression analysis. They 

compared develop model with the existing capacity models 

and the H.C.M. and it performed better than the others that 

excluded various key independent factors that might affect 

work zone capacity. 

III. STUDY AREA AND DATA COLLECTION 

Ahmedabad is located in one of the highly industrialized and 

urbanized parts of Gujarat State. It is the seventh largest 

metropolitan area of India.  The population of the city is 

about 54.53 lakhs, highest in Gujarat and its decade growth 

is 20%. The city has become a localized center of attraction 

for people searching for job opportunities and living 

standards. Ahmedabad has a large urban sprawl extending 

up to the nearby rural areas. The urban agglomeration (UA) 

population has increased from 3.31 million in 1991 to 4.5 

million in 2001. Due to this construction activity at 

Ahmedabad increasing day by day so that for carried out 

efficient traffic management a work zone capacity model 

will be developed. 

Selected area should be such which represents the 

real traffic scenario that is a composition of vehicular flow. 

Taking this into account, 2 corridors have been selected. 

Both selected area is being comprises of high heavy vehicle 

traffic and traffic flow is continuous. 

A. Corridor No.1 

The first corridor that has been selected is at Odhav ring 

road cross road. 

 
Fig. 1: Google map of corridor odhav ring road circle 1 

B. Corridor No.2 

The first corridor that has been selected is at Hatkeshwar 

cross road. 

 
Fig. 2: Google map of corridor Hatkeshwar Road 2 

In the present study, the video graphic method were 

adopted for collection of traffic data and measuring flow at 

work-zones. On different four stretch of Ahmedabad city the 

video camera was placed on the top of the building along the 

selected location. A continuous video graphic survey was 

carried out for 2.30 hours in the morning and in the evening. 

After collecting the data, the analysis has been done as 

manual method for classified volume counts and speed 

measurements. 

Traffic composition at odhav ring road 

 
Fig. 3: Traffic composition at odhav stretch 

Fig 13 shows the composition of all the vehicle. 

The composition of 2w is 51% , car is about 23% and H.C.V 

is 10%. 

Traffic composition at hatkeshwar road 

 
Fig. 4: Traffic composition at hatkeshwar stretch 
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Fig 4 shows the composition of all the vehicle. The 

composition of 2w is 61% and car is about 8%. 

IV. DATA ANALYSIS 

A. Capacity measurement at selected study area 

 
Fig. 3: Speed flow relation at Hatkeshwar to C.T.M 

Figure 5 shows that the capacity at hatkeshwar to 

c.t.m stretch at work-zone flow is about 3000pcu/hr and for 

unobstructed flow capacity is about 3899 pcu/hr. 

 
Fig. 4: Speed flow relation at Hatkeshwar to Khokhara 

Figure 6 shows that the capacity at hatkeshwar to 

c.t.m stretch at work-zone flow is about 2900pcu/hr and for 

unobstructed flow capacity is about 3899 pcu/hr. 

 
Fig. 5: Speed flow relation at Nikol to Odhav stretch 

Figure 7 shows that the capacity at hatkeshwar to 

c.t.m stretch at work-zone flow is about 2600pcu/hr and for 

unobstructed flow capacity is about 4000 pcu/hr. 

 
Fig. 6: Speed flow relation at Odhav to Nikol stretch 

Figure 8 shows that the capacity at hatkeshwar to 

c.t.m stretch at work-zone flow is about 2500pcu/hr and for 

unobstructed flow capacity is about 4000 pcu/hr. 

B. Development of model 

To estimate the work-zone capacity for heterogeneous 

traffic condition, following models are developed using 

multiple regression analysis 

Work-zone capacity model 

Considering unobstructed road length, percentage of heavy 

vehicle and percentage of two wheeler 

C = 40 * percentage of two wheelers + 102 * unobstructed 

width of road – 33 * percentage of heavy vehicles 

R2 = 0.97 

C. Comparison of work-zone capacity model with kim’s 

work-zone capacity model 

Sr.no 
Name of 

stretch 

Kim’s 

model 

Developed 

model 

Observed 

value 

1 
Nikol to 

Odhav 

1367 

PCU/hr 
2391PCU/hr 

2600 

PCU/hr 

2 
Odhav to 

Nikol 

1443 

PCU/hr 
2395PCU/hr 

2500 

PCU/hr 

3 
Hatkeshwar 

to Khokhara 

1295 

PCU/hr 
2985PCU/hr 

2900 

PCU/hr 

4 
Hatkeshwar 

to C.t.m 

1295 

PCU/hr 
2905PCU/hr 

3000 

PCU/HR 

Table 1: Comparison Of Work-Zone Capacity Model With 

Kim's Work-Zone Capacity Model 

It is clearly observed that value of the capacity observed in 

the field is far more than the value obtained by Kim’s 

models. The developed model gives very close result to the 

observed capacity. 

D. Validation of developed work-zone capacity model 

Location 

of 

Stretch 

Result 

obtained 

using 

Developed 

model 

Observed 

capacity(PCU/hr) 
Validity 

Nikol to 

Odhav 

2391 

(PCU/hr) 
2600 (PCU/hr) 91.96% 

Table 2: Validation Of Developed Work-Zone Capacity 

Model 

It is observed that Work-zone capacity model gives the 

value of capacity very close to field observed data. The 

value of work-zone capacity is derived on the width of 

work-zone, No of closed area in m and percentage of heavy 

vehicle. Hence, the developed model can be used for other 

Indian cities for verifying its accuracy. 
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V. CONCLUSION 

 It is observed that the capacity of road-way is decreased 

about 30% at the long-term work-zone.  

 If the percentage of heavy vehicle is increased at the 

work-zone site the  capacity tremendously reduce. 

 It is observed that if the unobstructed roadway length 

increase the capacity of work-zone is also increased. 

 For a two-to-one lane closure the average capacity is 

close to 2500veh/h/ln. 

 There is a negligible effect of work-zone on the two 

wheeler due to the less maneuvering space is required. 

 It is observed that the effect of work-zone capacity at 

the down-stream side of the intersection is more with 

respect to the upstream side. 

 It is clearly observed that value of the capacity observed 

in the field is far more than the value obtained by Kim’s 

models. The developed model gives very close result to 

the observed capacity. 

 It is observed that Work-zone capacity model gives the 

value of capacity very close to field observed data. 
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